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(54) FRACTIONAL-N FREQUENCY SYNTHESIZER USING SIGMA-DELTA 
MODULATOR AND METHOD THEREOF 

ABSTRACT 

A fractional-N frequency synthesizer using a sigma-delta modulator and a 
method thereof are provided. The fractional-N frequency synthesizer having a phase 
locked loop type detects phases and frequencies of a comparison frequency signal and 
voltage controlled oscillation frequency signal divided by a predetermined division 
ratio, and generates the voltage controlled oscillation frequency signal by the 
phase/frequency detection result. The fractional-N frequency synthesizer comprises a 
sigma-delta modulator, a first addition means and a dual modulus divider. The 
sigma-delta modulator sigma-delta-modulates an external input signal with a fixed 
feedback coefficient, and generates a division ratio signal having a fractional type as 
the modulated result to output a 1-bit signal. The first additional means adds 
previously set first and second figures with the 1-bit output signal outputted from the 
sigma-delta modulator. The dual modulus divider changes a dual modulus counting 
value in response to an output signal from the first additional means, and performs a 
modulus control operation by the changed counting value to determined a division 
ratio of a voltage controlled oscillation signal represented by an integer or a fractional 
number. Accordingly, the fractional-N frequency synthesizer removes large spur 
generated in a specific period, reduces phase noise, and regulates frequency resolution 
accurately. 
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(54) AJUOh^Ef 01 ^>-N ^H}^ 3 



J?3> 

A! 3D El- Diet]" ^4>-N?IEh£ tJ« &*l S D &g0| 7HAISQ. B & h SM COE AIUDhH 

Ef Olgy g^-N^i04: tt« S»=, blS £!3:2h ±S £^H|0i| 2JtH g=?S ggr XII 

CH ITS ?|^/^Kh^ SgSKQ, £|#/*ute SSS! 12KHI SS" XilDi ^E{-4 

g?| *E SEH°J £-£-N US SxlOfl SAOIAL A|30hlE^ 2 £71, MV\ 

& g 5g £^7|# ^Bltj-Lh. AlZlDhlEh B£7I£, bIMS E*!EI = £1^ gj^ 

£g£! EIE™ *|^# ?W2, 2I¥ gj^ EIE^} Tfl^Oil gBSKM Al HO hi Eh 

12EAI £4 HEH^I £J£H| Alsg £SSoKfl IHjJE ilsc^Aj g^t^Q. 
AIHDhBEl- S27I01IAI ^qt|~ 1HIM H±9i DIEI SSS 391, fl!2^g 4= it 7h^Ch £g 2 

mei^ g^Jis, hpk* ^bsi ^qoii gBtroi ^ smei± ?fgg ^# gtw^iii, aaa ^§ 
astro. 

S ^-N = ^g ?2HMAI i^ H &l = g ^ffl(SPUR)M aa 4 SAH, 

««■ ±o\*m a±Ais s*°r ohjek ?iek* ta^Eg g^i ^> sa= aa. 



E is gEH2J ^^-N ^Eh^ &g g-xlOII 01g£! DH^I E^S ^i^|# ggS^I tlSEOIQ. 

E 2^ g HS2J ^AIMIOil [[fE AIHDhlEf ^i7IM 01 gt!" ^^-N §x|g ^So^l 9lt? 

^^EOIQ. 

E 3g E 2M EAIS §fl2| AIHDhSB ^3E7IM gg§M ?ItT ^AIWI°J tISEOIQK 

E 4(a) a E 4(b)^ E 101 EAIS £EH£J B5?l2h E 30)1 EAIS S ^S2J B^IOfl CHt!" 
i!H/SS(S/N)bll UliaSPI E3#0IEh. 

E 5^ E 201 EAIS &*|2J A|3DhMEf &Z?\m SSWI ^Itt QS ^AIWISJ sl^EOIO. 
E6?g SSOil LUE ^-N ?EM£ ^ SgSh7l ?l^ MS^^MOIQ. 



e ^Sn ?HM> &«0il S.^ 2^SAI, mt\, AIHDI-ia S57IS DlSt!" g^-N 5*EM> 
aeOil^ ^i! SdS Olguh^ AfgAHOi! 2J?B ^A|^ SEIDIQIOI DilOIEI- Aibl^Ofl CH*f R^J\ 

tyn aa. AhgAs^ oi§ e*' gsi-oi eiEia g? ohjsk oioiewaie 

Aiafig ^doHIAf §FS 71-Sa. 01 a& *«0| [QEhAI, 515011 CDMA (Code Division 
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Multiple Access) 2000011 Ai^ gEH^J CDWPCS(Personal Communication System) CHICHI A|E 144kbps2] 

a\o\E\ mu\±?\ eisjd. oia- ^ hqief aihi^oii 27ei= = mush 01 g tm & 

^7I°» ^Ur4^ 3xl(Frequency Synthesizer)^ BOOusOl^ gsf(sett I ing) Aj^, lOKHz 33 

gsftJ . 1MHz ^BEHlAi -135dBc/Hz Olor^ 91 £ iOIZM f§A| 0}] 

Ot ?>Q. ^oL gSf AlZ^Hj #^A17|7| £|SHA|, ?Er4= tJS SMfe 301E lOKHz 012^1 

pll iw^m ?mnt 

gSHOII^, COMA E£ PCSCHI g^-N ?Er^ 3x] 7 r yE| ArgEISJEr. 3E)Lr, OlEItt §4^-N ^Er4 

fe h s s«s Him zn\$2\ xm ch^oi itokh «r£ 723 xn°m §>=ch t>s 3xioui n 

y EH §Sf?> d^l ?lt]- ^Er4 ffll#EM §2J1 4= SiCK 

^, iHy CH^OI ^ 3CKHz/10KHzM HIE13 feTg CDMA/PCS£ r ITS Q\£ Ai^BKHlMS, *S EH3 
^01 3QKHz/10KHz£Er ^711 Arg&ICHOf: fitQ. 0I£ °!tB, S4^NSJ ^EK^ ^ msOimsl 

AI3S IfiS m= AI±BW = Ar^S 4 StCrS HttBOl SICK 

E*>, ^BH(HI~ §^>-N ?Er^ «S 3x1 SB OHJEh ^4=-N (f ractional-N) ?Ete tffi SxliE Ah 
g£! HI- SQ. 3E1LK OlEtS* g4HJ ^Er4^ tJ£ 3x11S CH^« ^ El -HIM ^57| E^ DH£I(MASH) 
ErS°J ^2E^|g AFSt!D. §9^2! ^Er4 «S 3x|§£ S57IS 5tJt> PLL (Phase Locked Loop:0| 
UK PLL OlEr *►) **EHM ^SSCr. 

E 1? SSH^J M^-N ^Er4^ £JS SaOH 3gEJ~ OH £1 (MASH) ErS 227IM £3or7| sIMEM 
Al, 4x r 0H£| S57I2J S^M UE^Q. E 1# SfSSrS, 4x r 0H£l ErS S57l^ 
7H*7IB(100a-100d), AO £Ar(120a~120c) S! ^#7|fi(140a~140d)S ^SSQ. 

gjq a 1 5: N(k)^ M^HI SOilAI g^OJ CHt> UEKHO ?r^I(100a)0il S^EIH, 

7ri^l(100b)Si QitH^Ai 5|S ^^H| (k))# ggt>Eh EtT, £!-5:(f(k))^ 

g^HI SOilAI ±£g Ol^r^ ^^HICHI CHSi" ^51 UErLHDl> 01^ 2|1 33S 

^l#(140a-140d)e ^oH31 V^iQh ^ ^^IM(140a-140d)°| QI g E ^(x)£g EiT 

SD. E^, irtf?l«(140-140d)OIIAI ^^£1^ ^H1MS°(ovf 1)^ 7r^|(100bJOOcJOOd)OHA| 
SEf. Mil mO\, (100d)^ ir^|(140d)ah V^|(140c)HJ SbHMS°g SttHI 

M AI3 ^»(120c)°l ^, ^<y-7l(140d)2| ^tHMS^g Al^ A19AI2] 2£§ SiltHIK Oj^l 

MAI, Si+S «S ErAI 7^1 (100c)tHI B^EIDI, LhCHAI 7^71 g( 100c, 100b)E SArSWI S^fthQ, 
DIVIDUAL 7^|(i00b)2| ^^(s)g iJ22r biOl^r Q«S gg£S UEfy * SQ. 

E 1011 EAIS OH^I ErS AFgm^ ^^-N ^Er4 ^5 BH r g g^T AlZrg LrErtfEr^ 

gfeCh HE1LK 1MHz^B(HIA1 iOl^r e^rl ff OrUEh, gSjt^ ICkHz^J *|#ES ^^Lll 
Oil SCHAI^ 3EI-AI §g LrEKHAI StHIr. E^ ISSCC(lnternat ional Sol id-State Circuit 

Conference) 2000CHI 2IXHS, W. RHEE, A.Alllr B.SongQil 2|t* *3b 3^r AIHOr-^Er S^^IM 
1.16Hz CMOS M4^4J ^EM> Wfi7l'H| 198-199 IHI0IAI2K IEEE JSSC(Journal Solid State Circuit 
Conference) 1998fc3 7^2J 333 Wl ^iXB^I N.M.Fi liol, T.A.D. Riley, C.PIett ^' M . A . Cope I andELI ^M-ei 
OMSK DilOIEr ?>= MIEItj- ISM CH^ ?IIh£ 998-1008101 AIM &5orS, 1 El -HIM B2 

Olgofe M4^-N ^Eh£ 53011 Al -40dB §EBJ 3 ^Ei(spur)M UEHH2I IMS 

CHI fl«£J Oie E^7| Al^^jCHI ^g5r^ 201 OlgCfe SHISOI a h «Sl 4= SID. ^, §EI HIM ^5 
7IU DH^l ErS^J S^^l^ PLL2J # ai^^M fi^orAI^ ^1 ^OflAi PLL^ LH^2J 

?|Ah ^^71 E^ ^El EMEI^ UERH- H|A|S^HM SltrL ^~ LtEM ^ 

SJEfe ^11 SOI 2D. HrErAL Sst^ D*2| ^^ISMM ?H^^ ^ SLh 2^°" ^Kr^ ^ S 

£?&Of omjiimt? Jf&z? JIM 

S ^SOI OI^^AFofe 1MHz2J ^ECHIAI UErLfe ^OlZSg 7H^5r 

H, ^§ 52011 A1 ^El^ ^H(spur)M SOISAL lOKHzHJ ^E|-4= oU^EM ^ A| 

nDh^Ef ^^>-N ?E r ^> ^5 3*1 # aiS^rSU SIQ. 

B ^ h SOI OI^HArSfe Qg 7|#5{ fe^l S^-N ^Er4= SxlOIIAI 4=t5EI^ ^Eh£ lJ"S 

£ g-SOl Ol^HXrUr^ EEr^ ! r *il^ 4^1 ^Er^> §»0fl ^HIEICH S^tf ?Kr^ 

tH^EM 4= £111, 5rE?4!CH^^M ^E^rTfl ^ AiaOh^Er fllS^r^a Si 

^1 7|05i 2^11 DI^I^I^L B ^"gOfl [CrB A|3DhlEf OIS*}- ^^>-N ^Ef^ tf« 3x| 

^, HI in ^Jif^ dH2K ±§ ^HlOil SJoH ^^^! 2 a XHlOi S3 ^E r ^ ajs:^ ?1^/^Er^ S^or 
H, ^l^/^Eh^ SSS lUrCHI 2JtH fllCH ^2 ?E r ^ ^^Ur^ 91^ §71 ?E ^EH2J g 

^>-N ^Er^> t^S 3x1011 2JCHAL AI30r-^Er S57L W|17ri!" S EMEi^ ^^7|# ^HltJ- 
Er. AinDr-SEr ^571^, Er^ HIMM S^EI^ 5§2j ^§£1 EIE^I 7114=1 7hAI 

H, 2I¥ SJ^ d22r EIE^I Tll^Oil gStrOl AI3Dr-lEr e5§rffl, 11SA1 ^ ^EH£J 

HI Aj2M ^2SrOI 1HIM dsSAI g^^LK ^17^ 4^£, AIHDr-SEr ^57|0«A| E^EI^ 1HIM 
d22r OIEI Xi| 1 , M2±™ 7r A J^_HlK S§ SMEI^ ^^71^, X1l17 r ^ g^Oii 

m^tm emei^ 7rS§ ztm ^trAi^in, aaa 7 r sa zhh °j*h smei^ thichm ^s r oj, 

§^ S ^4= ^EHM S^EI^ SST 3101 b*2 A|22J g^HIS SStHIK 

^7! Cm 7|^Sj 2 r ^s 0l^7|?|oH. B ^SOil [Q-B AIHOhlEr S57IM 0|g?> ^4^-N ^Er4 tf« 
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SSS, 71501 El= HIIH 22&K ±g S^blM 21*1 2ST HID1 U2 22l °| 

A V ^s^ gi^E, o|av^K4 12KHI 3oH 3& SlOi ^2 ?Ete §71 

^ = 0||A1 ^tSE|£ ^^-N ^EK£ tJg SJCHA1, (a)~(g) 97111 ^Ul^j-Q. (a)B7ll = , AlZlOhl 

Eh B£B 21^ gj^ ^!22[ E|E H -*! 711^1 fiSfij-D. (b)97li=, £l¥ 2221- ElE^ 7H4>{ffl 
3oH AlHDhlEh B£SKM g^SEHS i£!EI = £^HI 221 1HIMM (c)971l = , 1HIM g 

e?» hi, »i2i§*su ?kw3, 7i2& miej ^ss am- ±ifM? ?es aw ^7htio. (d)9 
Til miei ^ss a s ^ss*? srmi 3*h s§ eiei^ 4ti«o. (e)Ai3Dh 

^EH(BP+A+k/b1, Ot^lQll Al, BEh A£ XIII, fll2±g 4*, P£ ElEi^ Xil CH (HI 3tH 93S tf~H|)S 
£^EI = g?bll §^£!D. (f )971l=, (e) 971 MAI SSS g*U|2l- Him ^EF4 ill! So KB 22" 
HCH ITS 5IB4> 221 (g)ET7|fe, (e)97||CHIAt A|3Dh!E|- 323 ^ «H7I- B»£ia£ 

9, (c) 9711 M *fl«Kh 

#71 s£cm ?\^ mm oilmen, e wen tp# aiddhib 2271^, em 

3 EIE^h TJ^Ofl gStKB £4* HEH3 g^dl 25:1 A|3Dh!E|- 2 27 1 (HI 2iO|A|. H1<*|N 

22^1 ^UltfEK H1 1 -SIMS AIM *!1 SSEI3, 22Stt EIE^ 7H4=S 7h2 S ¥ 

tf&KM Al 3D hi Eh «5£J 11H 1HIM 22MAI «S*^. £Eth Till 1~HIM2!2^£, 

^EIl^AI, 7h5 49", 7h2 49" 3 ^2711 ^Hlt-Ch §EH3jA1 = , 1UIM 22(HI S 

B&KM EIH^l 7114^1 2 E -^D. 7h5 21^ ^ 25:1 ^SBJ LH^ 7h§« 711^0)1 g&§l-01 

SAI5IH, 7hSS 1^1 S^*Ch ^2 49^, 7hS ^921 2HSAI SJ^eHl, §EI1 

S1AI2J ^a^HSAI AIS ^h2tlLh ^r2^l^> ^f2 492J V2^m, ^2^! 

11H 97113 2£^2J oi^Q. 

□ItL a g-gofl [[fe AIHDhlEI- OlgtT M^-N ^EF4 tj-fi §Xl §! 3 &gOj| 9oK)l 

E £ a i'SSI MMWW WE AlHOhlEh 01 St!" ^4-N 4EF4 SS^PI ^Itt 

M^SOICf. E 21 g-io^, S-g ?FgEi(200), SMBI^ (Modulus) 

S^l(250), HIE ^^£1(260), CI 738" AI3DK1B 3^^1(270), ?1#/*DK* 2S^I(210), 
g^(220), 73^ S El (Low Pass Filter:0|SK LPFEh 39 Oi (Voltage Controlled 

Osclllator:0l«, VCOEI- tt)(240), ?K+*(2B0) S EH xl^ (290)1 iff^Q. 

E 22| ^EM> dim ^E^ 2£&r, VCO ^Er4 2^1 ?|&V^E^ g^ofH, 3 1 Ill-Oil 

SJ^fl S3 2fH?h EIE^ XilCHShOI Suh^ VCO 4E^ 2^1 ^^B^ PLL ^EHl ^CK 

715 ?fSE1(200)S a^OHAI 9^rEI^ 715 ^E^ dS(f, rt )i ^§ M^dlE g^ttH, Hi 
oiav/^h^ 3^^|(210)2J HISSES 97h^CK (Mil 101, ^4HI~ FS. 4 Si^DI, 715 7h 

SE1 (200)3 22^ HUH ^EK= 2s(f f )£ Li-Em CK 

o|A^E^ S^7|(210)^ HI El 4Eh4 22(fr)EK ^ 21^^ ^^71 (250)011 Al §§EI= ±% ^ 
HI (Hi VCO ?Ef^> 2^(f po)3 ^1^ S ?EF^1 ^1^ 3 ^Ete »CHI 

mm 221 as^a. 

2oh 1^(220)^ ?|^/^E^ ^^71(210)3 2 2 (HI SB©K}| ^§3 2^1 ^4)(sourclng) E^ 
^?J(sinking)§|-Il, ±S E^ SUS ilfi a^S>CK 

1HI- SEi(230)^ Sul^ 1 = (220)0«A| #^EI^ 23:3 T^i^ SSI SEIDoKS 3H3 VC0X1I CM 2 
^ h (Vc)S 4S«tTCh 

VC0(240)~ «^ g2F ^E1(LPF)(230)0flAI #^EI^ XII CH 2^(Vc)(HI ^gohOI ^ h 2^fe VCO^EK* 

AlHOhlEI- S^7|(270)^ ^ S1E1± M^7I (250)(H1A1 1§S S^bltHI CO-EM VCO^E^ 2 

2(f.c</N)l iq £J^^K31 §^CK PLLOl SB ^EH^ ffll, f.oc/N^ f f 2h ^E^l ?>^CK Al 

□□hi El- ^^71(270)^ a^tHIAI 97hE|= HI ^3 3^ 2H(IN(m J k))£J LH^OJAI ^SEI^ ^§ 
E|cbh 7J^(bi)0|| ggSKS Al HO hi El- ffiom, H l^SAj ^EH3 ^^Hl 25:1 ^2oH3 1 
H|E i!2(0UT(m))SAI S^tfCK 0t7|(HIA|, E|B| 22(IN(m))3 SSEICM, ^^El^ 1UIM 2 

2^ 0 E^ 101 1 ^ 2iQ. ^71 ItilE 22(0UT(m))^ ^57| (270) (HI A1 g>^a§ #q 22 
3 Slg-SI HI Ml LhEUHCH , 5|^?| H|M^ ClAlfe^ 2i3 UEfLHS ¥2 HIM7I- g ^> 2iD. CW7I 

(HI Aj , APDhBEF SS7I (270)3 ^1 IHIE^ gg^fS 2= PLL3 HI 2^ gXill EltPI ?ltHA|0| 
Ch AinOhlEI- ^^71(270)3 ^a^S! SI ^^011 ^RA1^ E 31 giShDl &Ailtl ^S^ICK 

HIM 2tftEI(260)= □All" AIHDhlEh ^^71 (270)011 Al ^^El^ 1HIM 22(0 E~ 1)1 ^ n 
HIM3 13* -1M SShoKQ, S&S n HIM 221 »B|t«^. OI7I0IA1, HIM 2jHlE1(260)3 S^l 111- - 
1M 0I^^> ^4^011 3SH S§1 4 Si^ 51^3 ^Eh£ 7^ B9I (RANGE) (0111 1CH, - 

0.5-0.5)1 g>?J^7| MUOIQ. 33 LK HIM 3 bH El (260)3 ATI »^!(HI CKFAI llh -1 S?9 OI-LIEK CF 

g a^s atHums sie 7^0. e^, ai^si ^7iioF7ioii imM him aniEi(260)i oigtw 

S3, AI3Dh^Eh 0271(270)3 m^W 3CHM OlgBfe 2E 7^BHIK 

EHxl^(290)3 7J|ieHfl(292)2F WI2EHfl(294)S fve<3 S^HI SQBAI S^>^3 g^HIl ggSI-71 ?1 
t> ^(B, A)l TclStfe tTCK ^, ^(B, A)s ^M ^SE|AI9, OIEI^ 2tl 

S SM3EHDI&y 2K)I 1 4= SICK CH7IMAI, 39 1BHS (292)Ef »|2EHx|(294)3 £t£ tt*HM n HIMM U 
E>9CK 

7^^(280)^ HIM StflEI (260)3 n HIM 2SEK EH«^(290)3 n HIM 2Hl 7hiWKM 7h 

14-3 



^2002-0028418 



tfS n HIM ge* aSti-D. 01 2tS 58 SME1± £?7| (250)0)1 S^EIO) 2^ 0)13 

7r£Ei (256)2] 7 r £H 39 5#Mi? ?*SH (258)21 9>§g 20fl ^7rSQ. 

£^ SME1± £^71(250)^ 7r£!^ (280)0)1 Al ^*!E1^ n HIM ge* Aj^Oi! SBShOI 0)13 ?r£§ 22L 

5wm^ 5? r s§ zti Bsw^ia, ems ^sa aw si« emei5 mo\m 4ts*o. m&M, sea 

5 SI O) OH °|trK §4 S! £4 *!EHS £§EI = f , co 2| £~H|(N)7 r 1SSD. 0|E1*t g^fi SI 
S1E15 M?7|(250)^ *EI5}ili!Ei(254), S1E15 HIO)^(252), 012! El (256) 9! ±BS? 3?r£ 
Ei (258)1 ^HlttQ. 

E 22] ^ SlEI^ M4^7| (250)2] 73 0)1 B*K)I flStJQ. 373, HID) ^(252)^ 

0)13 7r£E1(256)2j ^gg 22h ^|^° =?r£ £1(258)2] ?>SE| 20)1 SMEi^ aCHfi 

^SSrOI £El£?IISjE1 (254)2] g~b|g flB|SPI ««f 2MEi^ a 01 £!S:M £S££J"Q. 

£E|£3)ISIE1(254)£ EMBi^ HID) ££« SEWO! £^U|(P £E£ P+1) § oH_H ^! E m 2^2 tt 
^HIQil COEhAi VCO BT2 t!S(f. e0 )M «WQ. (Mil 10), EgE15 TcllOi £!:s:71 SrOI ai*!3 g^M, 

p+ioi a^Eiu, m^ ebbs s^oii^ pji zimi^m ^tas 4= sid. 

Oil 21 7r£Ei(256)^ = El 5?1I^E1 (254)011 A1 6! 2 (HI fgtfOI ?f§SuH, 7hfc!^(280)0flAI ^qEI 

= nHIM 21 ?r£9 Al CHI »St!0. ^, 7ki^(280)2] SEH2] HI Oil, AI30hlB S 

57I(270)D)IA) SEH2] g*HI7f HAS 20IHM, QSII£! 2EIS EHI2J ?fSEI (256)2] ?jgg 

201 BTEKI7II 119 4 2iD. it]", 51^° 7r£E1(258)= = E|£?1IS!B1 (254)0)1 Al AjsQU 
SB*KM ?JSSWj2. 7^ (280)011 Al S^EI^ n HIE 2M ?r£S Al CHI BSeD. 

Oil 21 7r£Ei (256)21- ±»3^ 7^ El (258)^ = M3EHD)^ ^SHSAL £71011 5g BSS £ 
SEID) 212, SEI^MSai (254)2] £13:011 SBfrlOl, 571 fl32t££ Qr£ AIZWQ. CH 

7H2] g°0)l, 01121 7r££l(256)2] 201 ^15? 7r£E1(258)2] ^SQ 371 IB SDH, ^t^? 
^SEl (258)2] 7 r £U 20| 217^1 O^h SQK 01 UJI, El (258)^1- 2)7^1 W ±^E^ 

£E-|(258)^ SAI gXltMlF. OI^OJL 01I2J ?fSEi (256)2] 201 001 E1S, EflOIEI- 

201 EEEID1 Oil 2! 9\SE] (256)21- ^&E^ ?^E1(258)^ DAI =^gg S^g ^*»t>Q. 

E 2CHI EAIS Um ^OL S ITS Oil AL ^E|-2^Ei^ LHdOil S^ H§E1± ^^7|g Olg^fe 

01°^ Satl" PLL2] Hl^l^^Oil 2]*]- 5l^mo^| ?ltJ-0|Q. 

E 3g £ 2M EAIS &X|2| AIHOhlE* ^5^I(270)M ^So^l ?lth ^AHBI2] tl 

^EEAI, 4^ ^5^12! S^2] mm LiEKSD. E 31 S^ol-S, AIHDhlEI- ^^71(270)^ 811-^14^ 
5^(300-330), ^EHIE^ S ^71 (340) S °f7Ji|-?|(350)g StftHIK 

9 1 -HI 42 5^(300-330)^ AiS ^11 SSEIDI, 21^011 Al S^EI^ HIM d2(IN(m,k))2h 5g 
2] niE^ M*(bi, i=M)M 2]^U A|3Dh^Ef 9^D. W^IOBAI, E|E^ ^l^(bi)^ g>W»7l(350)2| 

a±m 2it« d E -^& atom, aia^ooo)^ 7^1(304), se]m^ai(306) si ^t^i(308)s =?> 

SSQ. ^, 7^1(304)^ §2J^ daSAI 2}^ Qq i!2(IN(m))l ^(-)S^SAI SEIM 

S!A1(306)2] °}?mn\, ffl?ra ^ d2i ^hdttD. 6* HIM £!2(IN(m))£ g 

?l LHOll SX83fe UEUHDI =S3EHDiMSI 20O. E 3011 ?jfl5|2S EAIEIAI^ SStSLi, 

4 V 7I ^'^ 4!S(IN(n))= &10|E^ 7hS(weight ire) 21 ?>~ LH^ Tll^Ofl 2]^H 3 201 7rSE| 

Oi 7r^l (304)011 S^EI£ 201 HF^^HIK HE1LK alS CH7H 0-1 A r 0|2] S*IWHS, all 1 

S £}» i!S(IN(m)Pr HCHM S^EI^ 22r »CK Eth KIE^ 7114^ 2(bi)S °Wt r 7l(350) 

Oil Al ^^El~ 5|^?| 1H|M 2011 CD-El- Al ^?llShO| E|E^ a)eh £1 ^ g ^oj av^^ i^EIDt, 5 r E 
?J01*^£ USS 20IQ. Q1IM MOi, E|E H -*j H\^(b\)7\ 62976^M S^OIL ^WtPI (350)0(A| 

3^1 1d|E(0UT(«))^ 0013, 6297601 2^EI01 i!S( IN(m))M¥Ei 6297601 gftfgD, ^ 
3, ° t Ahtr7|(350)0HA1 51^1 1H|M(0UT(m))7h 1013 -6297601 £!^E|01 ^jq 

i!£(IN(B))a KIE^ 7t4(b\m 

¥6^1(308)^ 7^1(304)2] ai^s o«q~^ o^oj -Ah£i 2HI- DISKO, ffl2S2E 
^(310)2] 7rg^l(312)M S^SLr. ^^1(308)1 MQ ^SI^^S §rB^(HI EAI^I H r 2^ S 

OL 7^1(36)21- AI37I(38)M ^ig^Q. [Ll-ErAl, ±r £9 1 (308)2] o.qg ^jj^ niE^S vEr 3^ 

3, x*y2S X137I(38)M WohOl DAI y2HM Sq^lQ. E^, 7333 2(x+y)S Oi 37112] ^rS^IM 

HI2^5^(310)^ 7rS7|(312), 7r^l(314), V ^1(318) S ^ElgSjAI (316)5 5*rtfLr. ^g7|(312) 
=■ HI1^5^(300)M g5hOj dOIErM 5S *(a2)3§ ^SAISICr. WISW. 7^71(312)^ ^ 

^|(niultlpller)l Olg^rXI ^|EM EilXj^EiM ^1 4^ 2JQ. OHM MO), al-a4^ 2 n 2J 

^4=M g§§ 4 a^CB, Oiay S^tHI 7h§7l (312)0)1 S^EI- 2S, 7^71(312)011 2|SHAI ^lEHEI 

01 2"3^ MCH^ Zt£S/d i^SQ. 7hS7|(312)0)| S^EI^ QI01EI- 2^, ^^1 (dynamic 

range) AI^EllOl^g WtHAI, M^fi^ ^ HIMS §3tr= 201 7feohCK »3 OhUEK £|MU 
Oil °|oH UErLfe *0'2| &9\ HIMM SS^M^ HIM2] 01^01^ 4^ SID. 

» 2B 5^ (31 0)21 7k*7l(314)£ 7r^7| (31 2)0)1 Al ED0|Eh2K BEIfieiAl (316)011 A) ^I^EI^ KIE 

ujj 7ll4=(b2)2] 2g 7^ E^ &i!t^D. ^, 7r^7l(314), i?i+7l(318) g ^ElM^iA) (316)2] g^s 
XI) 1» 5^(300)2] °A»rD. 3E1LK ^ElM^jAj (316)0)1 Ai £i^E|^ EIE^J 7114^(b2)2] 2S bllr 

QhS 4^ Sl^ffl, sj§^ 2£M ^§^!Q. 

^113^5^(320)^ 7r§7l(322), 7^71(324), BEIBB|A|(326) S ¥^71 (328)M Eti", XI! 4^ 

5^(330)^ 7rS7l(332), 7^71(334), lEIM^Ai(336) S! Vi^7l(338)M ^SSD. SI 335^(320)21- 
HI4^5^(330)M ^Soh^ ^1 &5M2J HI 2^5^(310)2] R5g]lh SAlSrHS ^x-fl^ 

3 a^SEF. 3A|, gEIM«|A)(326, 336)0)1A| ^} E -i|El^ EIE H ^ 7jI4^(b3, b4) 201 AIM Qf ^ 
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2JH, 7^g7l(322, 342)MAI = LH^ 7i$(i3, a4)E *\mtt XI ?>E§ flSSD. 

Stfli^ 3S7|(340)£ XII 42 2^(330)2] V£T7|(338)2] g^OUAl 2bHl^°l SSSffi, 3€S 1 
2KN 2]*H ai-HI4BS*(300-330)2| ±?#71 1(308, 318, 328, 338)1 Eli! Al 91 71 Mt!" EIS preset) 
1 [KUi , Vtf7ll(308, 318, 328, 338) £ El 53 H ± ( reset )0il SHOTM £7I»SQ. 04 3^ I CHI 

Ad, SmiS? 3^71(340)= ^4 ^EHBJ g=?b|(k/b1)7> 0.51 HTfl ^H^F~ 3? 01 W^EIH^, § 
B SSftffl! £13 2^ ^#711(308, 318, 328, 338)01 EI3SCQ. 

8OTSK7I(3B0)& *ll 42 £^ (330)2] ^#71(338)2] £3:1 eiq*KH bIMl OE^ 1SA1 «q 

*}2.£.M ?«BCh g?7J»7| (350)21 ^q d5z 2* H1~H4B2*(300~330)2| BEIgqAIM (306,316, 
326, 336)011 A| EIE^ 7114 a(b1-M)« ^^ofeCil OISSQ. £Eth SOT»?I(350)2| £!2(0UT(rti)) 
~ E 22J HIM 2b1Ei(260)£ fiWBO. 

E 3Qj|^ m AlHOh^EF 2271011 CHofiAi EAIEICH HSU. £ 5DilAi gSH 7H^2J 2 £71 CHI 

2|oH n* r 0|#£3 S.KMEIOI 5Ete ftte S»W 3gEI= 3101 ?te*JD. 

OloKHIAI, E2S1 &£SKfl £ gTSOU EBB AI30HIEF 227I2K Oil 01 S^-N tt£ 

3x101 a«H3i sq ^naiss asset. 

373, 5 8*301 tl>E S^-N ^E r 4= ttS 3»£ E 32] Al HOI-HQ- 2£7|(270)1 OI8ttf£S« §4 
SEH 3! M4 SEHS Sffe 1v«2J M^bll TO 4 HQ. q, A|H0r-HE|- 2£7I (270)2] g*0| BJSH 
Oi, = B SlEi^ £?7I (250)011 Al ^HAI^ B^bllS LIE 1011 UEfcf bf2Hr£D1, VCO^E^ 

d'5(fvpo)s Q« ia aroi ?tig * sad. 



01 71 MAI, §4^2] tf ~blfi LhEKHIl, k/bIS 4» AlHOh^Eh 2271(270)011 2]*H ^Aa1 = 

«4>2| g^blg UEHSQ. br2r VOL HI EH xl (292)011 £S2 2T0IH, 312313(294)011 

£§S ZJ01DL P= =£1 ^IH B1 (254)011 A1 g^b|(P E^ P+1)l UEF3EK 2| A, B 5! k= S4 

SA1 2|^01IA1 ^^HISOI 7^tl ZtOICL E£L big j2§S V2SAL Oil 2§*f£Sai tfl^ 
E2j £^0| gOI^BSQ. ££t^, kS2J 5^ CHI 2J*H dim 4D>4(f f )2J SflDI 2§! 4 2iQ. 

E 3011 EAIS AIUDhlEF 2571(270)^ §^ y« CH^OIlAi ggfl= g>^a 

b:0|^l ^S ^n^^o^ SLH ^ hiOIZ Ml 01 19 (noise shaper)2) §>Q. ^?ai^!£S, A|ZlD|-a 

Ef- 2^71(270)^ ^ 2^^(300-330)2] i?^7l 1 (308, 31 8, 328, 338 )# mt\D\ ^ L110IEH ^^hH, 

n m^m ^i^mai^isai zwrn bioi^2j mi oi soi soiyp-. c&EfAi, !roi^ mi on oi gmm sr= 

S^2f bim^ Qli, 5Kf^2| hcOl^^ 3711 1CH1H, ^S ?EM>2] iOI^^ 4 El- 4 (HI Ai 1 
Oi^ S^fflS g7^EK O17I01IA1, ^S ?EF4= CH^OilAI ^EIS biOl^^ gEH AI-gtTHS 

« SI7il 4 2iQ. B ^SCHIAl^ AlHD^Eh 2^71 (270)01! Ai ^El~ EH^2J h:Ol* = 

PLLOI 71-3 73^ B2\ mm\ 2|t| PLL ^^0ilA1 T^S^BTII Xil71i 4 2iQ. H 4EF4 
Sxll Mol-OI MEI- S/Nbll ^ Si Si * 2Q. ^, ^4 ^EH2J °e M^bl(N,)l 4 
2£ UEKH3 Lf§I ^EF. 



0111 101, ^71 bl^l 629751 AhSdfe 3^011, N,~ k/629760| tlEfl, k£j -31448 <k< 31448 

01 SO. CM7I01IA1, kA)1S 2i-SS M^l ?ltH, 3 ^17^ -0.5011 Al 0.5 AHDIM fllttSQ. B ^SOUAI 
^, E|E«^ 7fl^(bl)S S^ol-71 ?|tfiA1 ZJBtt SEIg^AiyOI fi^£IA13, 23, E 12] OH^l EFEJ 2 

^7ioii ai^ ^E(bi)7h 22j m^y\ of g^oii^ msty t>iB?mm t*a. cci-eui , b ^soiiai 

^ B4 **EH2] ^?bl01l 2i01A1, BE(b1)7f 22] UH47I- D[M g^CHl^ fffE?IICH^£M g Olgg ^ 
Eh^ 311 » 4 SiEK 

E*j", B ^ K S2] ^-N 5iEF^ SXI011 AinOhiUEF 2^71(270)^ 2\£ inOl^l ElF^ 

£S 371^ * »D. ^, irOIZECHl EH ti* B gS2| SSo|-7| ?|oB, A|3D^Ef 

2^71(270)2] inOIZS 2^1 (Noise Transfer Factor:OloL NTF)# Z 2£h UEHH3 4^*1^! 32* 



017KHIAL D(Z)S Z 1 2] nxh El*^ (polynomial )1 LJEHHDI, ^E^l 3?^ b1E1?J^(Butterworth) 
n» E^OI Ar^EI^ 501 3§S! £7\m «*l bHS^SCF. 

23, E 1011 EAIS §EH2] OH 4=1 ErS 2^71- 2^EF #S r UEH.HDL inOI^ S^g(NTF)S D 
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^ f **w m 4wiai hi my— um iroi, b s-siw c&g aqdi-be* S57i(270)2] ixoi* 

S£l(NTF)s OH£l EJH 95712] irOI5 (UL D(Z)££ D LMrQISa= gOUl W3I 

71- sick 01 Em koi* ssboi ch*i B.^321 oig£ e 4oui ssrsi eei^q. 

E 4(a) a E 4(b)= OH £1 EFS 957121- B BT32| Btt ^ Al 301-1 Eh 95712] 91 g- kOI 

2 UliittPI «tt E^SSAi, E 4(a)2h E 4(b)- 2« 4» 0H£l &H 957IEK «* Al3Dhl 

B 2571011 Sly S/NHI1 UEfBD. CH7I01IAI, E 4(bfe UIJ3 ?Eh*(fr)2| 0.04dH^ SLi *Ef*P £ 

^, E 4(a)EHi EA1S SEH2] DH £1 EhS 257!^ 3U *EM>1 3^73 SH2, *Eh*7|- S7>tJ-0il iU&M 
kO|5 EFSJ7F 7t!^ 57»fe E 4(b)CHI EAIS B gg2| 257I01IA1 = gg *Eh£7h EIS in 01 

5 rosi7i- a oi# sclera Sr^oi vstr sxiei^ 21 sr * 2iQ. 

MM MOi, **»•£! 321- 42] nOI 4dh 7|-gmE3, 1EH2] DH^I E^g 257I2J ir015 *Ef*7|- 2 

5712] ?EF*, ^, bim *Eh£(fr)£] 1/201! S5Sr UH, Z 1 =-101 SQ. 01 IB, E 4(b)g &5St 
S3, 95712] q|eo 5L) *nf*# ^0iA13A1 OQil 29*1-71 in SOIL bLOI57|- OQFKOI g 

^ElOi h:0!5 2£g(NTF)= 101 SJEL 23, OH£l Ef£! 2571011 Ai= £71 **]^ 4£g^E1 k015 S 
s^(NTF)OI 1601 El£ 3^ & * 2JD. §]21*J£S, B ITSOil WE A| 301-1 El- «^|^ BHtJ 2> fc 2] 

sot» mdi57i- ^oiacm 7f§^ ol oh£I Efgj2i 9571011 ui^h ^s £=s ^n^aiiAi i6HH3^ y- 

s iOI* Mi UEh3EL glhSj^S, PLLQil UH=. 16HH3^2J £1# inOI57|- S5SQ= 3§ 

ir*2JO. 

5E*f, E 30)1 EAIS B HT82| Aj 3D hi El- 2571(270)^ 1CKHz2] oBSEM gST&l ^ 

2iH, 01 g 9W7I0IAI LhEFLfe 5^4= Oil ^1 M MO} II 4 2iQ. Oil ^XII^^S ^S§|-3 

ifQ-. B S3 MAI sli 5DI^ §H^E^ dim ?u^(f R )/b1£S SgSQ. 01 S 101, HIJ2 ? 
Eh^(fr)7h 9.84MHz0IH, blOl 62976013 ^11^ oH^E— 10KHz/64S ^ SiQh. lOKHzl 

^AS t\~ ^EH^ UEKH3, lOKHzBJ gS»t| ^Ef^ ^B4 h EM 301 ^sSHIh 

Eti", B S3 Oil CI>€ fe K «^|2J A13DF-1E^ «i7l(270)^ S/NdIM SAIu^AI dl^ sl^f^l- 

ooFDt, ^e?jioi^oi £±v\m tm St^d. cHd, ^^^i£K aiAi^Ei a ^eim^i 

AH Oil &3J\(270)7l ^tjEPI UH^Dil Al^gOl 2^9tH3Q^ §gOI 2iCK 3 2IWIE, B AI3Dh 
1EF ^^71(270)^ W 01^21 37:h &^7\?l OlgUOil [KfAd 01-01 #H (IDLING) EOI 7i2J & 
M^^^i, ^^^ICHIAiSh ^ LSB LIQS1 gfi^fXI S^Qh ^, ^?|- ^TS 3^ CHI 

uifli, zomn eis ^e^sj s.^soi #oim7i imsoiL ^g ^e^dui uek.^ hioi^ ^b 

01 MOiS 4 SICK 

E 5^ E 3011 EAIS m A|3DhlEh ^^7|^J ^EHM ^SoPI sISESAi, 

3-731495^(400-430) a S»£H>I(440)S ^SSEK 

E 5# S^ofS, BI1S^(400)S 71-^71(402), 71-^71(404), ^^71(408) a lEIM^I Ai (406)M 
yQ. 1EH^A1(406)~ g, c A^7|(44O)0ilAi ^^El^ il^l 1UIM i!S(OUT(»))O0 £]*H E|E^ 711 
*(b1)l Aj^t^Ef. 

7FS7I(402)^ i!S:(IN(m))g °|7f5H3| LH^ 7FSxl 7fl4^(c1) °^ i'Si 7hSAI?1 

7^71(404)^ a^AISD. 7hgXi(c1)^ Oil- 1 AF0I2J 2£g ^g^IEK 

7^71(404)^ ggj^ dSSAI 37hEI= gj^ £|2( IN(nO)£L i!s:SA| °]7I-E|^ 

^EIM^!A1(406)2J 71-^71(402)2] a EQ^ dS^Ai oj7^EI~ 7|-S7I(440)2J gqf 

7^^QK 017I Oil A1, 7^71(440)^ b1 O|2|0il EQg EIE^ TII^^AI, WI2^5^(410)2J ^^Oil ^g 
7^x|(vDl ^7ho^01 7^7|(4O4)0ilA1 S^EK O|7|0ilA1, E|E^ 7B^(v1)E OSf 1 AK)|2J gfog 
^ g & EK 

E^, S1 125^(400)2] 2m i!S(IN(ni))S LH^ 7^x1 711* (aDM 2]^H 7FSEI01 7^71(404)^ 

m * 2iD. 3E1LK E 30ilAi \*m 7^x|(a1)7F IS! S^Oil^ A|sr( IN(ra))7F 3CH^ 

S& h SEK 

«2~ai4ff 5" (41 (M30)2| ^^E 731195^(400)21- SAfsfHS, ?»5je! ahe^ejq ^ Xi|4a 

5^(430)2J ^rtf7l(438)2J u|E^ 711* (v 2)011 2j^H 7hgE|Oi 7;il325^(420)2i 7hi+7|(424)2| 

flSSAI 2!7^Ch XII 4«5^(430)2] ?OT»?I(440)» 71 MAI SfWSEIU, 3 32fe S 

1U1M B^(0UT(n))^SA| iSgSEI-. 

^, E 50il EAIS Al 3D 1-1 El- 2571^ E 30il EAIE! A| 3D hi El- S57I2] S«S fJEHSAI, B S3 
Oil C[fg g*-N *EF* tra SxlOil §| l of}|| 301 7fsSm. 

E 6g B S3 Oil im A|30h-lEf 257|g OlStl M*-N *Eh* S«D||A| *tSE|^ *E}-* 

E 2 - E 6§ §5&tOI B*-N *Eh* ^ffiOl ^l^£g §SSQ. 3Ai, E 32] Al 3D hi El- 2 
571(270)011^ AI30h-lE^ 25g 9ltMc2K b12«)l SSaQ(«l600B7i). » 60037JI Oil Al b13F klOl 
gEIS, ^g£! bia- k10fl S]M Al 3D hi Eh 95§tCH, B* SEHS i^EI^ B*H| 
1b|E(0UT(m))S «WD<a610B7l). 01 UL 361 03711 Oil Al, ^^El^ 1HIM d5:(0UT(in))g 31 
EH x| (292)011 BZJ», »|2ffl« (294)00 WSH A SitHI Q*m, CH^BS K# S§ SMEI^ 

B*7| (250)2] EH|°I ?hSE1(256)2h, ?^Ei (258)2] 7h^S SflM ¥7^CK362037j|). 

CUEhAI, Eia^r B*7| (250)2] Dfl SJ 7^E1(256)2f ^W^^ 7 ^ El ( 258)2] ^ E 22J 

7^^(280)2] nd|M ^^Q]| oj n 3 pkqi gEhSQ. CKFAI, ^71 «l 6203711 OOAI ^7^ DUS 7h£S gf 
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a an si« ^ siei^ tt57h$ttsa(H63097i). afcttbw iroi, =ei±h 

g£1(254)2] £i*H| P E^ P+1£ WIS! 3^ £ El (256) 2 L ^i*M? 7f£E1(258)2| 7h£§ StDfl EJtJ- 21E1 
^ SI 01 dSM ^J^H Ol tin, AQ0I-9EI B£7I(270)NA| S^EIS E£ «q #EH7F 

B»Ei2=ai7i- BsacKMiwoEfli). &», hmobtinal Aiaai-SEh »2g #EH7t etran 

3=03, §4 SB £4M VCO *^4 g?H|, ^, BP+A+k/b17l^ *qSQ(H65097l). 

ekm, mssdzmmM rn^ia g^Hi*Hiin ?Eh4(t ,wi £j*n vco dstui 4 
aD(»66ie?i). 

H 650971 MAI £4HIM ^qtfe jUSS E 200 EA|£! fcj£|- 8T0L Soh B = (220)21- Ai^ lHh 
HEi(230)M «KM AI3 BEiSEIfe ^SS 7i*M OI^CHSQ. Sth 3640371 MAI AQDhlEf 
3 #EH7^ SSSD9, H 620971 S m\t\0\ #7|2J IhgOl BWSD, 

0|#, E92f SA1IAIMA1 AIM SOI 7HAIEIS3Q. 0\J\M *St* SCHSOI A|-gEI21£LK 01= 9AI 

B a2i flSm7l £|£t ^MAI AF^^j 20IAI 2|DlttS0IU «I«^H*IM 7IXHS & ^S2J g£ll 
HtttM «*KM Afgg 3£ OHia. 3E1HM g 7I# MOt2| 1#2J Al^jg 7h£! 7KI9 OIM^Ei Q- 
gfy g S qi ggy Ef tfAIHPI- 7feSH^fe Si OI^H s" 201 Ch [KM , S SS2| 2!S£t 71^3 S 

2 »«= ^$tg?g£|2| 7|#3 Ah#M £|SH SoHTilOt V 20IQ. 

B W3H [&M9, ^4-N ^Ef4 fe h # S»£ U|{4«3H E!3*WI ^£55, ^g ?Z*MA| BTSSEIfe 

3 ±E|(SPUR)S 4 SiU, £S ^Eh4 CH^QilAI £|# kOI*M 10dB 0|# II 1 4 2!D= eHW 
21D. Eth B eSMAfe A|DOh9EI- E27IM 2|M HIE^ 71l^(b1)M ^o[D\ ^EF4 5H#EM & 

n zaw 4 ti^noim 9£»aib * sos sboi kd. 

Etj-, S VSH [Ijsg, 10KHz2J ^KF^ ^H^EM g^SWI gl 4 2!H, S^^iMAI uhESllOi^ei HI 
M a^fH ^tS^SgAH Sai^oi ^E?ICH Ami^M MSJ 4^ SQ= sHI-^F SIQ. Eth B ^SMA1 

~ 4^ oi#£i AinohiE^ ^^7iM oig^s-w omies S 4=tS 4^A1?IH, ^E2J 
lsb cicig gsi gas tm s^cfe saoi ao. 

S^Sf 1. ^1501 £1= HIJS ^!s:2h, M^HIM S\M 2^ 7HICH 

?|A)-/^Ef^ S^fH, ^1 2\g/^u}^ SgS §2KHI Si^H XII CH 

^ o,Ah g7 | ^ EH o| g^. N &g S-xlOfl SiOiAl, 

UIMS 5^E|^ 21^ %m dm ^g^J KIEffil 711 4^ M ^CTH. ^1 £1^ 

^1 EIE^ Ttl^M gS-SHJ AIUQI-B ^2ES|-DI, ^1 HFSAI M4= ^EH°J g^HI H±M 

™£-5l0\ IHIM ai^SAI ^^5^ AIHDhlEh «^^|; S 

^1 AI30H1& 257IMA1 ^71 1HIS ai^ 0JEI 31, fl|2^g Jtm^ 

M\Jt# 4=9; a 

#?i ai7^ 495j ^ofl BS^ra smei^ a# atM^m, £M aoj 

BioH SMEI^ AilCHM 4tSShOI, g^ SU ^EK^ i^£l^ #71 SET WICH 6!^ g?HIM 1 
g^fe S§E1^ ^571^ ^HlSfe 21# m^SiE tt= ^4-N tfS §xl. 

2. XflltMHI 21CHAI, #71 AlZlDhlEF ^571^, 
^01 ^11 S3EIH, #71 2J^ #71 E|E^ 711 4 M SS^KM AIHDh9EF S^KQ, #71 

a^s isn ihim dsSAi ^ss^fe sii-»im(>d a^^e ^Himn, 

#71 Xill-SIMg^^, 

#71 IblE AI2M SEffiKN #71 E|E^! 7H^>1 i!^oh~ SEIS^AI; 

die. A|2;M ±g2J LH^ 7f^x| 7!l^0il g&&f01 7hSAI7IH, #71 7hSE! IShM 3 CHE ZtU 

21 7hS 49; 

#71 7^ 4921 ggj^ £!3Zs- At 2!7WhJl. #71 gEIM^AIS) dHSAI Si7^F 

Ol A|g 7ti!tfe ai27^ 4^9-; a 

#71 *i!27hy- 49"^ Vi^m, #71 ±r#S ll^g ^^ufe V^7IM ^ ^HISW, 

#71 Xi|1«5^2J g}^ aih^ #71 21^ a» AISOIH, #71 ai2-aiMa2£^2J i!Sr 012 9711 2J 
22^2J i!S2! g4-N 4EF4 l, h # Sxl. 

m=?*} 3. aztm aoiAi. #71 m Ainoma s^7i^, 

#7i aweaifM ^hiei^ aw^wisi ^^mai ^sei^ ^wi^g s^shdi, #71 ai-siM^ir7i 

g EI5HAI7I- El a dif ^bHM^° S#7IM □ ^HlSfe 31g ^ g4-N ^Eh 

4 t^s sa. 

aZKHNI SIDIAI, #71 AinDhBIEf H57l^, 4^h Al 3D 1-9 El- 3^719 3# i9£g 
^4-N 4EF4 tJ-g gS. 

g^tTS. «|2^M SiCHAI, #71 W A|HDh9Ef S57|£. 

#71 LH^ 7hg7:| 7U4M 2|tB #71 ^ ^71 2i HIM 41 £l^Shoh~ ^9SM Sfe S^-N ^El- 
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4 S« . 

6. 7u mm siow. 471 ssa± §4=71^, 

#71 Eei±=HliJE101IA1 ££01 SB*KM 7!£SoH2, 5^£g=! 12HHI 471 »\7H* 4BSI g^ 

Ma 3hSD B£SA| »ei*fe DUE' ?^E1; 

471 = £|±HBE10IA| dSM 8S*K)I ?^9oHl, 471 4=921 §3 ilsf BSSIOI 

?mm &°sm *qftt£ sy 

4*71 WIS! 9fSH2| ?JSSaah 471 ^1?? 71£E12J SNA S&SKfl 471 StEi^ SIOI dS 

m «4si= eiEi± hioi^i ?Hist£ 21 sg£g m= ^4-n 4ii4 §». 
s^tr 7. mivn aow. 471 m4=-n ?ek= t^g 



471 AIHDhilE* S^EIfe 18|M *q i!2f 8IM 2J81i!=3(01 471 HIE 3H1g=! 12H 

4J7I flll^if 4=923 °!7fefe HIM 31H Ell □ 7Hl5fe 21 sgog § fe M^-N 42>4= t^SS 

8. MWm 21CHA1, 471 M4=-N 4E14= ^4 Sxl£, 

471 All- 3912 i§ 41 EHxIShS HI. J02EHXI1 Q ^HlSfe 21 1925 Sfe g4-N 4EF4= 
t/4 8*1. 

= si 4- g7i ^eoiiai 4t!Ei£ m4=-n 4=Eh4 trs eraoi SUM, 

(a)A|30h^Eh g£l $lt^ 21* i!s2l EIE*" ?fl~g g§8^ 9711; 

^471 ^ 2j | Jig 221^471 EI - HJ! 7,14:011 AIHOhlE* 5528101 g4 SEH£ 3ES£I£ M^HI 

(c) 47| IH|g gqg fllh SII2±g4=21 7ldSHl, 471 7hdS Ztft. (Hie! ?hSU «3h 213? ?l£g 
2MI ^7h5h^ 9711; 

(d) 47l *71S MS! ?f£g Zt S! 4-71 2MS° ?|£S ^Oil £|SB SI S1E12 4=*»S1= 9 

(e) 47l AIDDhSIQ 22=! 4EH7I 5!9SKQ. 471 4EH7) SShtlXI 

l^^uol iHSS^S^hi* iaWjr °^ 3911 • fll2i§ ^ 2ga - J||O,0 ^ 1 g§ 

(f )47| (e) BnWH 1§S 471 S^dl£h 471 813 ?uh4= ilHl SohOI 471 SICH ^2 4Eh 
* 454SI-S 9711; S 

(9)4^71 (e)971l(HIA) 471 AIHDh^Eh SIS 4EH7h «5^IS1£9, 471 (c) 9741 S 9 
Till ^HIS^ 21 5^ M4=-N ?EF^ ti& &a. 

10. SiCHAd, 471 (b) 9711^, 

^§2J LH¥ 7«fl 711^011 2JnH 7hSS 471 21^ &'q dH2f 471 EIE*" 7114=1 7h^ S Vi^m. 
471 J?dS 32H iqSIS M» 321 21 ofe g^-N ^4 »S. 

11. B9tHHI SiCHAI. 4"7I (b)971l^, 

f 7l^i>J2hWI 2JtB 2811^^71 ^EI9. 471 Vd §^1 EI2!AI7I^ 21 Sfe g*-N 



12. £1^ {±±2}, ig^i EIEBH TII^CHI SStW £4= *!EH°1 g?8| 4S4§h= A| 
3DhBB SiCHAI, 

AIS 3JS 471 471 EIE H -i! 7114=1 7Fd gj VdShCH A|30^E> ffSol- 

2. 471 12H 18IM dsSAI aS5fefll1-HMS5i?l ?8!sffi, 

471 flll-HMSi^^, 

471 18IM 1^ d±M gSshOI 4-71 E|E U -!J 784=1 tt^ZtZ lEIiejAJ; 

g7j ^Sq^dSl^S 2J LH¥ 7^Sxl 71140)1 S&SHD1 7HAI7IH, 471 7hSS 12H I^olS 

A1S 3B5^ B fiAp58-lP q ^SAI EI7RK3, 471 !EliqA|2J gqi ^gjq^SAj SJ7FSh01 

raiik iSik^ jotiim, 1 ?* ai * a a,q2s oj ' ts,s va " 

13. BlZUOfl S!0)A1, 471 AI3DH1Q S27l^. 

471 «|MS5i?0il 781 £1^ «IM^d7|2J dSS¥EH 281SS°g 2S8H1, 471 §2KW °1 
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